Abstract. This paper analyses the role which migration of highly educated labour plays in human capital reallocation. The study focuses on actual migrants, examining the direct effect of educational attainment on destination choices. The paper uses the ordered probability model and a micro-level data set in econometric analyses. Individual level investigations of migrants show that highly educated migrants are likely to move to urban regions. As a result, the reallocation of highly educated labour, and thereby also the redistribution of human capital, seems to be taking place in Finland.
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Introduction
According to migration theories, a number of different forces may affect the movements of labour, and thus, human capital. The individual decision to migrate can be seen as a utility maximising process, which is driven by personal, household and regional factors.
One important factor is certainly education. The analysis of the effects of educational attainment on migratory behaviour is quite extensive (see e.g. Molho, 1987; Owen & Green, 1992; Levine, 1996; Antolin & Bover, 1997; Ritsilä & Ovaskainen, 2001 ). The overall finding of these studies is that educational attainment increases the likelihood of migration. On the other hand, micro-level analyses of destination choices of highly educated migrants are much scarcer and related themes have remained rather untouched (see, however, Kauhanen & Tervo, 2002) .
From the viewpoint of human capital allocation, the role of educational attainment on destination choices of migrants is of special interest. As mentioned above, it is generally accepted that educational attainment increases the likelihood of migration.
Similarly, it is empirically shown that population tends to concentrate spatially. This study accepts these results, but will show that the impression they give is incomplete because it neglects the possibility that divergent destination choices of highly educated migrants may even strengthen the concentration process. Qualified individuals choosing residential location expect a supply of relevant jobs, as well as interesting educational, cultural and recreational opportunities for themselves and their families. Thus, the location decisions of skilled labour are connected to the infrastructure and production of regions. In a coherent way, the settling of enterprises, services and skilled labour support each other (see e.g. Myrdal, 1957; Hansen, 1992; Camagni, 1995; Ritsilä, 1999) .
The aim of this paper is to investigate the extensive role which migration of the highly educated plays in human capital reallocation. For simplicity, this paper assumes that the human capital acquired from schooling is the main factor in the formation of the human capital stock of a person. The empirical analysis focuses on migrants, examining the direct effect of educational attainment on destination choices. Consequently, the approach of this paper is different compared with a number of other studies dealing with the relationship between migration and educational attainment. These studies usually aim to define the effects of educational attainment on the likelihood of migration, without considering the destination of this movement.
The empirical analysis of the paper is based on data from the Finnish Longitudinal Census File. The data set used herein is a sample of inter-municipal migrants in the period from 1994 to 1995, and it includes information on population characteristics such as mobility, economic activity, dwelling conditions, family and district of residence. The analysis focuses on persons of working age. The econometric estimations of the paper are based on the ordered probability model.
The paper is organised as follows. The theoretical background of the paper is outlined in Section 2. Section 3 describes our data and the framework of analysis. The results are presented and discussed in Section 4. Finally, the paper ends with concluding remarks.
Migration decisions and human capital redistribution
Migration as utility maximisation
The analytical setting of this paper is related to human capital framework. The framework is based on the modelling work of Sjaastad (1962) , Weiss (1971 ), Seater (1977 and Schaeffer (1985) . Herein, heterogeneous individuals possess different utility functions, and consequently encounter differences in the net benefits of living in a specific location. Migration is supposed to result from variations in individual economic utility in different locations.
An important factor that affects economic utility, and hence the decision making of an individual, is her or his personal human capital reserve. Human capital can be considered as a heterogeneous asset, resulting from formal schooling, training and experience, etc. In addition, human capital can be defined as being of general use, or valuable only in specific tasks. For simplicity, we assume that there are only two types of human capital: one acquired by education (vector E), and one gained from other
sources (vector O).
Formally, an individual i is assumed to decide to migrate from location j to location k under the following utility maximisation process at a present date 0:
under the precondition and regional factors involved in the migration decision process. As a result of the rational decision making process, the positive migration decision is reached when the expected utility gained from moving exceeds the direct costs of moving.
Reallocation of human capital
The new theories of economic growth emphasise the role of human capital as a prerequisite for economic growth processes (e.g. Lucas, 1988; Romer, 1990; Krugman, 1991; Barro & Sala-i-Martin, 1995) . The know-how of population acts as a non-material input for the producers of goods and services, institutes of research and education, trade organisations and local services. Research and development personnel, as well as skilled operative personnel, can be considered as necessary labour input in the process of innovation (see e.g. Davelaar & Nijkamp, 1997; Ritsilä, 2001) . As a result, the corporal and mental endowments of regions affect the location decisions of enterprises.
Economic activity tends to concentrate geographically, because it generates sizable returns to producers in form of greater productivity (see e.g. Lucas, 1988; Krugman, 1991; Wheeler, 2001) .
Usually the geographical concentration of economic activities also implies the concentration of population, as agglomerating firms require large labour pools (Richardson, 1995) ; Considering potential migrants, qualified personnel choosing residential location expect a supply of relevant positions/posts, as well as interesting educational, cultural and recreational opportunities for themselves and their families.
Thus, the accumulation of enterprises, skilled personnel and services support each other, which can create a self-feeding agglomeration process (see e.g. Myrdal, 1957; Hansen, 1992) .
As a result of agglomeration benefits, human capital often migrates from where it is scarce to where it is abundant, rather than vice versa (Lucas, 1988) . This is in line with the rational decision making process, according to which labour is assumed to move from declining regions of high unemployment to expanding regions with modern and well-paid jobs. From the regional perspective, especially in the case of educated persons, there are significant dynamic gains from inward migration. Highly educated migrants raise the educational level of the region, provide new ideas and encourage investment that embodies new technologies, and so on (see e.g. Nijkamp & Poot, 1997) .
Hence, migration can lead to regional concentration of human capital, which may have a diverging rather than converging effect on the development of local economies (see e.g. Myrdal, 1957; Nijkamp & Poot, 1997) .
Data and framework of analysis
The empirical analysis is based on a sample of inter-municipal migrants registered in the Finnish Longitudinal Census data. The sample covers the period from 1994 to 1995, and it contains information, for example, on economic activity, dwelling conditions and the families of individuals. This analysis focuses on persons that were of working age in 1994 (aged 17 to 64). The sample size is 24 904 individuals. The analysis focuses on the destination choices of migrants, and stresses the role of educational attainment in the decision making process.
The use of the unusual framework of analysis (using the data set of actual movers instead of modelling the destination choice of potential migrants) in this study can be rationalised by at least three arguments. First, the simultaneous modelling of moving decisions and choices of destination usually involves a pitfall in estimating the effects of aggregate variables on micro units, i.e. integrating regional and individual level factors into the same econometric models (Moulton & Randholph, 1989; Moulton, 1990) .
Second, the procedure used herein makes it possible to treat the destinations as ordered choices of the municipality class. This characteristic is not reached by using, for example, the multinomial logit model in the case of potential migrants. Our model can also yield very interesting and relevant information from the viewpoint of spatial concentration. Third, the analysis of potential migrants often involves the difficulty that the proportion of migrants in the whole population is minor, for which reason the econometric analysis may be problematic.
The dependent variable (municipality class) of this analysis has three different The regional division of classification is presented in Figure 1 . Exploiting the municipal moves enables a larger sample size, but the problem of the municipal level sample is that the migrations of the sample include a number of moves that are not labour market based. However, this problem is reduced to some extent by forming a relevant data set (e.g. an individual being of working age) and by using the explanatory variables that control the relevant labour market characteristics (e.g. an individual being a student) of an individual.
Figure 1. Classification of municipalities used in the analysis
The construction of the dependent variable as ordered levels of spatial concentration suggests a use of an ordered probit model (see e.g. Hausman et al., 1992; Greene, 1997; Long, 1997) . Thereby, we assume that a migrant i chooses her or his destination region y i (municipality class) according to a latent variable y i * , which describes the regional level of human capital concentration in the destination region: ε is assumed to depend on a set of explanatory variables, z j (see e.g. Davidson & MacKinnon, 1984) :
, where γ is an additional parameter vector to be estimated with β and µ 's. This multiplicative heteroskedasticity is introduced into the model, because uncorrected departures from homoskedasticity can bias the estimated parameters and standard errors in non-linear models (Godfrey, 1988) .
Given these assumptions, the probability of alternative j is
where Φ (.) denotes the cumulative distribution function of standard normal. Hence, the appropriate log-likelihood function for the heteroskedastic ordered probit model can be expressed as
where y ij = 1 if y i = j and 0 otherwise (dummy variable). Since the full set of µ 's is not identified if vector x contains a constant, normalisation 0 µ = 0 is adopted.
Maximisation of the Equation (5) gives maximum-likelihood estimates of β , γ and 1 µ . The procedure employed to determine the terms included in the heteroskedastic function follows O'Higgins (1994) . First, the heteroskedastic ordered probit model was estimated with vector z containing all variables in x save the constant. Second, the vector z was subsequently reduced so as to have the simplest form which, at the same time, was not rejected in a comparison with the more general model. Likelihood ratio tests are used for the analyses (see e.g. Godfrey, 1988; Greene, 1997) . Note that a homoskedastic ordered probit can be estimated by setting the variance of the error term to one ( 2 i σ = 1). Thus, the presence of heteroskedasticity can be tested easily.
As stated above, this analysis focuses on the effect of educational attainment on the destination choices of migrants. The dummy variable (highly educated), which is used for educational attainment, is 1 if an individual has at least the lowest level of tertiary education, the whole length of education being about 13-14 years. The definition of the variable follows the Finnish Standard Classification of Education (31.12.1994).
Row percentages in Table 1 suggest that an individual is more likely to move to urban regions if she or he is highly educated. This result is strongest for individuals living in the rural area of Finland. Control variables used in the analysis measure an individual's personal characteristics, household and region of origin. Further details on the variables are presented in Table 2 . The dependent variable exploited herein involves ordered classification of destination municipalities, and hence, direct interpretation of coefficients is not advisable (see e.g. Long, 1997) . Therefore, we look at the marginal effects of changes in the regressors.
Empirical results
These effects are calculated as partial derivatives and are presented in Table 4 . The results imply that commuting (commuter) and short-term employment (fragmented work experience) increase the propensity for moving to urban regions by some 7 and 5.7 percentage points, respectively. Again, these outcomes are connected to the ability of urban municipalities to offer more job opportunities. In contrast, it seems that personal unemployment (unemployed) does not encourage individuals to move to urban municipalities. Note also that the introduction of the heteroskedastic terms alters the marginal effects of the unemployed to some degree.
House (house owner) or flat owners (flat owner) seem to be more likely to migrate to urban regions. This might partly be explained by welfare factors. If migrants have their own accommodation therein, or they have the capital to buy housing, they are more able to move to urban municipalities that normally have a lack of housing. Size of household has only a minor effect on the destination choices of migrants. The effects of age and female are also slight. However, the outcomes of these variables show that large households, aged individuals and females are less likely to move to urban municipalities. These results are logical from the viewpoint of opportunity costs and labour market reasons.
Furthermore, the dummies of urban and densely populated regions were used in the estimations to control the effect of origin on destination choices of migrants. The estimates of these dummies indicate that individuals living in urban municipalities or in densely populated regions are more likely to move to urban regions compared to the reference group of persons living in remote districts.
Next let us proceed to the main explanatory variable, educational attainment. The results presented in Table 4 suggest that, regardless of the model specification, highly educated individuals are more likely to migrate to urban municipalities. In fact, the sign of the marginal effects of the highly educated dummy is positive only for urban regions. Furthermore, if the assumption of the highly educated being more likely to move in the first place is considered, the outcomes of the dummies of urban and densely populated regions also seem to strengthen the effect. However, since the educational attainment takes two different values (i.e. 0 and 1) while other variables are held at their sample means. From the predicted probabilities ceteris paribus highly educated versus not highly educated difference in probability is calculated. The outcomes for the homoskedastic and heteroskedastic models are very close to the marginal effects presented in Table 4 . According to the heteroskedastic model, the probability of moving to rural or densely populated regions decreases by 15.5% and 3.8%, respectively, if an individual is highly educated. In contrast, the probability of moving to urban municipalities increases by 10.9% if an individual is highly educated.
To sum up the outcomes of this analysis, we may say that the highly educated prefer to move to urban municipalities, even if other personal factors are controlled and potential bias arising from heteroskedasticity is taken into account.
Concluding remarks
This paper examined the influence of educational attainment on destination choices of migrants. The modelling results, which were based on the findings of previous theoretical and empirical research, indicated that highly educated migrants are likely to move to urban municipalities, which offer better job opportunities as well as more versatile possibilities for self improvement, hobbies, etc. At the same time, rural regions, as well as densely populated regions, tend to lose a remarkable part of their highly educated labour to urban regions. As a result, the destination choices of highly educated migrants seem to strengthen the human capital concentration in Finland.
The results are not very promising as regards the regional equality of human capital redistribution. It seems that the ongoing process of centralisation might even become set, and divergence between lagging regions and central areas deepen in the future. From a political point of view the phenomenon is interesting. A number of regional policy measures aim at developing the human capital endowments of lagging regions. However, it seems that simultaneously human capital flows at an increasing speed to central regions. Thus, future orientated regional policy should find new tools to enable more equal human capital allocation. Otherwise, the implementation made might remain as a decelerator of an unavoidable evolutionary process.
